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PREFACE

The citations listed in these bibliographies were com-

piled from the files of the Biological Sciences Conlnunication

Project for their relevancy to the areas of interest of the

National Aeronautics and Space Administration's Office of

Planetary Quarantine.

Volume I_ Policy, includes references related to analysis

of the sterilization requirements, conference proceedings and

background information on NASA's position concerning spacecraft

sterilization and planetary quarantine.

l
l
I
I
I
l
l

Volume !I_ Environmental Microbiolosy, is concerned with

citations involving microbial growth, detection, identification

and monitoring throughout spacecraft fabrication. Citations

involving contamination control are relatively few, since this

area was covered in an earlier bibliography.

Volume III_ Engineering Parameters, incorporates material

on air sampling, dev_Io_LLL _L_ t_sLi_L_ of _p=cec_aft components,

instrumentation, sterilization and decontamination procedures and

spacecraft design.

These three volumes, together with two previously published

(CLEAN ROOMS, ETHYLENE OXIDE), comprise over 1,200 citations bear-

ing on the spacecraft sterilization problem. Their purpose is to

provide essential background material for the further development

and publicizing of the planetary quarantine program in the United

States.

- i -
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PREFACE

The citations listed in these bibliographies were com-

piled from the files of the Biological Sciences Communication

Project for their relevancy to the areas of interest of the

National Aeronautics and Space Administration's Office of

Planetary Quarantine.

Volum _ i_ Policy, includes references related to analysis

of the sterilization requirements, conference proceedings and

background information on NASA's position concerning spacecraft

sterilization and planetary quarantine.

Volume II_ Environmental Microbiology, is concerned with

citations involving microbial growth, detection, identification

and monitoring throughout spacecraft fabrication. Citations

involving contamination control are relatively few, since this

area was covered in an earlier bibliography.

Volume III_ Engineering Parameters, incorporates material

on air sampling, development and testing of spacecraft components,

instrumentation, sterilization and decontamination procedures and

spacecraft design.

These three volumes, together with two previously published

(CLEAN ROOMS, ETHYLENE OXIDE), comprise over 1,200 citations bear-

ing on the spacecraft sterilization problem. Their purpose is to

provide essential background material for the further development

and publicizing of the planetary quarantine program in the United

States.
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147o PORTNER, DoM. and JAKUBAUSKIS, R. Ro Procedure for evaluation of

self-sterilizing resins. (PBR Test No. 11-63)o Ft. Detrick,

Md., UoS. Army Biol. Labs. Dec. 19, 1962o 8 po

148. SHULL, JoJo and ERNST, RoRo Graphical procedure for comparing

thermal death of Bacillus stearothermophilus spores in saturated

and superheated steam° Appl. Microbiolo 10(5): 452-457.

Sept° 1962.
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149. SWANTON, E.M., CURBY, WoAo and LIND, HoEo Experiences with the

Coulter counter in bacteriology. Appl. Microbiolo 10(5):

480-485° Sept° 1962o
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|
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151. BATEMAN, J.B. and WHITE, FoE. Relative humidity and the killing

of bacteria; the survival of Serratia marcescens dehydrated by

concentrated glycerol and sucrose solutions. Jour. Bacteriol.

85: 918-926. 1963.
|

152. BENDER, MoA. and STAPLETON, GoEo

Annual Report, June 30, 1963.

Nat'l Lab°, Oak Ridge, Tenno

The ORNL Space Biology Program.

NASA (CR-52679). Oak Ridge

Nov° 8, 1963. 39 p.
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|
153. BUCHANAN, LoMo Enumeration of viable microorganisms in nitrogen

gas. (PBR Test No° 12-63). Fro Derrick, Md., UoSo Army

Biol. Labs. Jan. 17, 1963o 2 p.

154. BULAT, ToJo Decontaminating fluid systems.

Contam. Control 11(4): 29. 1963o

Jour. Amero Assoc.
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155o DAVIS, NoS., SILVERMAN, GoJo and KELLER, W.H. Combined effects

of ultra-high vacuum and temperature on the viability of some

spores and soil organisms° Appl. Microbiol. 11(3): 202-210o

May 1963o

|

|
156. DECKER, HoM., BUCHANAN, LoMo, HALL, L°B. et al. Air filtration

of microbial particles° Amer. Jour. of Publo Health 53(12):

1982-1988. Dec° 1963.

157. HALL, L.B. Antimicrobial agents and public health°

Chemicals. May 1963.

Soap and
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158. HEDRICK, HOG., et al.

hydrocarbon fuels.

Viability of selected microorganisms in

Appl. Microbiol. ii: 472-475. 1963.
|

159. KETHLEY, TOW., COWN, WoBo and FINCHER, EoLo Adequate expression

for average particle size of microbiological aerosols. Appl°

Microbiol. 11(3): 188-189o May 1963.
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|
160. KRUSE, RoHo, GREEN, ToD., CHAMBERS, R.C. et al. Disinfection of
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phase. Appl. Microbiol. 11(5): 436-445. Sept° 1963.
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161. LUCKEY, ToD. Germ-free life and gnotobiology.

Academic Press. 1963o 512 p.
New York, NoY.,

162o McDADE, J.J. and HALL_ LoBo An experimental method to measure

the influence of environmental factors on the viability and

the pathogenicity of Staphylococcus aureuso Amero Jour. of

Hyg. 77(1): Jan. 1963.

163. McDADE, JoJo and HALL, LoBo Survival of Staphylococcus aureus

in the environment° I. Exposure on surfaces. Amer. Jour.

of Hyg. 78(3): 330-337. Nov. 1963o

164. MICHIGAN DEPT. OF HEALTH° A guide to chemical disinfection and

sterilization for hospitals and related care facilities.

May 1963. 20 p.

165. OPFELL, J°B., MILLER, C.E. and LOUDERBACK, A.Lo

ditioning study. JPL (Contr. AB-3-207518).
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Vacuum con-

South Pasadena,

42 p.

166. PORTNER, DoM. The effect of nickel-cadmium batteries upon

bacterial spores. (PBR Test No. 20-63). Ft. Detrick, Md.,

UoSo Army Biol. Labs. Apr. Ii, 1963. 6 p.

167. PORTNER, DoMo Use of sporicides and heat to sterilize resins.
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OCS-OS-62-183). Wash° DoCo Mar. II, 1963.

170. SHULL, J.J., CARGO, GoT. and ERNST, R.Ro Kinetics of heat

activation and of thermal death of bacterial spores° Appl.

Microbiol. 11(6): 485-487. Nov° 1963.
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172. SILVERMAN,GoJ., DUNN,C.B., BARRETT,R. et al. Study of viability
of microorganisms in simulated space. Final Report. Apr. 21,
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National Research Corp. 17 p.

173. SWIFT,J. Effects of sterilizing agents on microorganisms. NASA
(Contr. NAS7-100). Pasadena,Calif., Jet Propulsion Lab., Mar.
1963. 75 p.

174. WALTER,COW.,KUNDSIN,RoB. and BRUBAKER,MoMo
airborne wound infection during operation°
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175. ALG, R.L., HARRIS, GoJo and BARBEITO, M. So Disinfection with BPL.

Soap and Chemical Specialties 40(9): 97-100. Sept. 1964.
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176. ANONYMOUS. Bibliography on microorganism control by ionizing

radiation. USGRDR 39(15): 104. 1964.

177. BRUCH, CoWo Some biological and physical factors in dry heat

sterilization: A general review° In: Life Sciences and Space

Research II. p. 358-371. Amsterdam, North-Holland Publ. Co.
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178. DAVIES, CoN.

1964.

Surface contamination. Nature 203(4944): 463-466°

179. FAVERO, MoS. Services provided in support of the NASA Planetary

Quarantine requirement. NASA (Contr. R-137). Quarterly

Progress Rpts. 1964-1967. Phoenix, Ariz., Public Health

Service, CDC.

180. FEKETY, FOR., Jr. The epidemiology and prevention of staphylococcal

infection. Medicine 43(5): 593-613. Sept. 1964.

181. GREENE, VOW., PEDERSON, POD., LUNDGREN, DoA. et al. Microbiological

explorations of the stratosphere: Results of 6 experimental

flights. Atmospheric Biol. Conf., Univ. of Minn., Apr. 13-15,

1964. Proceedings. po 199-211.
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182o HALL, L. Bo Biological and chemical surface contamination--A recur-

ring problem. Symp. on Surface Contamination, Gatlinburg, Tenn.

June 12, 1964. 13 p.

183. HOLZAPFEL, E.P. and GRESSIT, JoLo Airplane trappings of organisms

and particles. Atmospheric Biol. Conf., Univ. of Minn., Apr. 13-

15, 1964. Proceedings. p. 151-162.

184. HOWARD, J.M., BARKER, W.F., CULBERTSON, W.R. et al. Postoperative

wound infections: The influence of ultraviolet irradiation of

the operating room and of various other factors. Suppl. to

Annals of Surgery 160(2): 1-192. Aug. 1964. 208 Refs.
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185. KOESTERER, M.G. Thermal death studies on microbial spores and
some considerations for the sterilization of spacecraft com-

ponents. Developments in Ind. Microbiol. 6: 268-276. 1964.

186. LEE, RoW.Ho A select bibliography on aero-microbiological studies.

USGRDR 39(15): 1964.
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187. LUNDGREN, D.A., McFARLAND, A.R. and GREENE, V.W. Mechanical methods

for collecting stratospheric biological aerosols. Atmospheric

Biol. Conf., Univ. of Minn., Apr. 13-15, 1964. Proceedings.

p. 49-65.

188. McDADE, J.J. and HALL, L.B. Survival of gram-negative bacteria

in the environment. I. Effect of relative humidity on surface-

exposed organisms. Amer. Jour. of Hyg. 80(2): 192-204. Sept.
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189. McDADE, J.J. and HALL, L°B. Survival of Staphylococcus aureus in

the environment. II. Effect of elevated temperature on surface-

exposed Staphylococci. Amer. Jour. of Hyg. 80(2): 184-191.

Sept. 1964.

190. POLLARD, M. Germfree animals and biological research.

145: 247-251. 1964.

Science

191. PUBLIC HEALTH SERVICE. National Conf. on Institutionally Acquired

Infections. Sept. 4-5-6, 1963, Minneapolis, Minn. PHS (Publ.

No. 1188). Wash. D.C., U.S. Dept. HEW, 1964. Proceedings.

203 p.

192. PUBLIC HEALTH SERVICE. The bacterial significance of acoustical

surface materials in hospitals. Rept. (Research Proj. 1-41),

CDC-Div. of Hospital and Medical Facilities. Feb. 1964. 15 p.

193. SLEPECKY, R.A. Studies on trace elements in the sporulation of

bacteria and the germination of bacterial spores. NASA (NsG-693).

Semi-annual Progress Repts. 1964-1967. Syracuse, N.Y., Syracuse

Univ.

194. TREXLER, P. C.

July 1964.

Germ-free isolators. Scientific American, p. 78-84. |
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195. UNIVERSITYOFCALIFORNIA. The First International Symposiumon
Aerobiology, Oct. 2-5, 1963. Science, p. 1295. June 12, 1964.

196. VESLEY,D. and MICHAELSEN,G.S. Application of a surface sampling
technic to the evaluation of bacteriological effectiveness of
certain hospital housekeeping procedures. Health Lab. Science
1(2): 107-113. Apr. 1964.

197. WILLARD,M. and ALEXANDER,A. Comparisonof sterilizing properties
of formaldehyde-methanol solutions with formaldehyde-water solu-
tions. Appl. Microbiol. 12(3): 229-233. May 1964.

1965

198. AJELLO,L., MADDY,K., CRECELIUS,G. et al. Recovery of Coccidiodes
immitis from the air. SABOURAUDIA - Jour. of the Internat'l.

Society for Human and Animal Mycology. Vol. 4, Part 2, p. 92-95.
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199. ANELLIS, A., GRECZ, N. and BERKOWITZ, D. Survival of Clostridium

botulinum spores. Appl. Microbiol. 13(3): 397-401. May 1965.

200° ANGELOTTI, R. Ecology and thermal inactivation of microbes in and

on interplanetary space vehicle components. NASA (RP-R-36-015-

001). Quarterly Progress Repts. 1-9, 1965-1967. Cincinnati,

Ohio, Nat'l Center for Urban and Industrial Health, PHS.

201o ANONYMOUS. Surgeons scrubbed or unscrubbed.

Mar. 4, 1965.

New Scientist, p. 547,
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202. BETHIINE, DoW., BLOWERS Ro, PARKER, Mo et al. Dispersal of

Staphylococcus aureus by patients and surgical staff. Lancet,

po 480-483. Feb. 27, 1965.

203. BOLLEN, W.Bo Microorganism study. Progress Rpt. JPL (Contr. 950-

783). Corvallis, Oregon, Oregon State Univ. Apr. 9, 1965.
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204. BRUCE,A.Ko Factors influencing radioresistance of microorganisms.
Tech. Progress Report. Contr. (AT-30-I)-3319. Buffalo, NewYork,
State Univ. of NewYork. Sept. 24, 1965. 25 p.

205. CALBERG,DoM., BELL, R.T., SCHEIR,Ro et al.
borne bacteria. Bacteriol. Proc., 1965.

A new sampler for air-
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206. COOK, A.M. and BROWN, MoR.Wo Relationship between heat activation

and percentage colony formation for Bacillus stearothermophilus

spores: Effects of storage and pH on the recovery medium.

Jour. Appl. Bacteriol. 28(3): 361-364. Jan. 28, 1965.

207. DAVIS, NoSo Feasibility study for combined method of sterilization.

Final Report. JPL (Contr. 950817). Rochester, N.Y., Wilmot

Castle Co., Jan. 15, 1965o 376 p.

208. EDWARDS, JoL. Jr., BUSTA, F.F. and SPECK, M.L. Heat injury of

Bacillus subtilis spores at ultrahigh temperatures. Appl.

Microbiol. 13(6): 858-864. Nov. 1965.

209. EDWARDS, JoL., Jr., BUSTA, F.F. and SPECK, M.L. Thermal inactiva-

tion characteristics of Bacillus subtilis at ultrahigh temperatures.

Appl. Microbiolo 13(6): 851-857. Nov. 1965.

210. FAVERO, M.So Microbiological sampling studies at Hughes Aircraft

Co. Final Report. Phoenix, Ariz., Public Health Service-CDC.

Jan. 26, 1965o 14 po 7 tables°

211. GALL, L. So The influence of diet on the normal fecal flora of the

chimpanzee. Final Report° NASA (Order R-25). Farmingdale,

Lol., NoYo, Republic Aviation Divo, Fairchild-Hiller Corpo

Nov° 1965. 228 p.

212. GLASER, DoA. Automatic microbiology laboratory. NASA (Grant NGR-05-

003-091). Progress Reptso, Aug. 17, 1965 and Apr. 21, 1967.

Berkeley, Calif., Univ. of Califo

213. GLASER, P°C., STRONG, PoF., GABRON, F. et al.

storage on the moon° Contr. (NAS8-I1377).

Arthur D. Little, Inc., Dec. 1965o i01 po

Study of cryogenic

Cambridge, Mass._
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Viability of Bacillus subtilis
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215o HAGEN, C.Ao Life in extraterrestrial environments. Quarterly

Progress Reports, L-6023-I thru I0. May 1965-Aug. 1967.

(NASr-22). Chicago, Iii., liT, Research Institute.

216. HELLMAN, SoKo Use of radiation techniques for the inhibition of

bacterial growth in liquid media° (Contro AT(30-I)-3331.)

New York_ NoY., Vitro Engo Co. July 15, 1965. 47 p.

217. HOTCHIN, J., LORENZ, P. and HEMENWAY, C.

in space. Nature 206: 442.
Survival of microorganisms

218. JACOBS, R.A., NICHOLAS, R.C. and PFLUG, l.Jo Heat resistance of

Bacillus subtilis spores in atmospheres of different water con-

tents. Quarterly Bulletin 48(2): 238-246. Nov° 1965.

219. KEENAN, K.M., HALBERT, M°M., BEARMAN, J.Eo et al. Some statistical

problems in the standardization of a method for sampling surfaces

for microbiological contamination. Health Lab. Science, (Univo of

Minn.) 2(4): 208-215. Oct° 1965o

220. KEMP, HoTo, Jr., STALTER, ToL. and MUELLER, EoEo Improve slip

properties - Inhibit microbial growth° Ceramic Age, March 1965.

6 po

221. McNALL, E.Go Microorganisms in solid materials° (Task III)o

Recovery levels of microbial organisms inoculated into solid

propellant specimens. JPL (Contro 950740)° South Pasadena,

Califo, Dynamic Science Corpno Feb° 9, 1965o 27 po

222. McNALL, EoG., DUFFY, W°To Microorganisms in solid materials.

Phases I-IV. JPL (Contro 950740). South Pasadena, Calif.,

Dynamic Science Corpno Apro 23, 1965° 135 p. 133 Refs.

223. MELPAR, INCo Determination and microbial survival of cryogenic

whole air sampling conditions° Final Report. NASA (Contro

NAS5-9529). Falls Church, Vao Dec. 1965. 47 p.
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224. MORTIMER,E.A., JR., WOLINSKY,E. and RAMMELKAMP,CoH. Jr. The
transmission of Staphylococci by the hands of personnel°
In: Symposiumon Skin Bacteria and their Role in Infection.
SanFrancisco, Calif. p. 187-199. NewYork, N.Y., Blakiston
Div. of McGraw-Hill BookCo. 1965.

225o NIELSON,CoAo Germ-free animals° Final Report.
Walter ReedArmy Medical Center° Dec. 1965.

Wash. DoC.,

I

226. PHILLIPS, G.B. Contributions of microbiological safety to space

research. 10th Biological Safety Confo, Plum Island, Animal

Disease Lab., USDA, Greenport, L.I., New York. Sept° 1965.

ii po

227° PILLION, Eo, KAPLAN, A.Mo and ROGERS, MoR. Long-term storage

study of disinfectants; germicidal and fungicidal. Microbio-

logical Deterioration Series No° 8 (AD-630432). Natick, Mass.,

UoSo Army Labs. 1965. 17 p.

2280 PISANO, MoA. An investigation of a sono-chemical approach in

sterilization problems. NASA (NsG-684). Semi-Annual Progress

Reports, 1-6o 1965-1967. Jamaica, New York, St. Johns Univ.

229. PORTNER, DoM. Comparison of the level of microbial contamination

on stainless steel, aluminum, glass and lucite. (PBR Test

No° 15-65)o Ft. Detrick, Mdo, UoSo Army Biol. Labs., Apr. 8,

1965. 4 po

230. PORTNER_ D.Mo Dry heat sterilization of microorganisms at I05°C.

(PBR Test No° 19-65). Fro Derrick, Md., U.S. Army Biolo Labs.

June 7, 1965. 4 p.

231. POWERS, E.M. Microbial contamination of a surface by handling°

NASA (X624-65-491). Greenbelt, Mdo, Goddard SFC. Nov. 1965

12 po

232. RACK, J.V. and LONDON, S.Ao Preliminary study on the microbial

flora of normal human subjects in a restricted environment.

Rept. (AMRL-TDR-66-59). Wright-Patterson AFB, Ohio. Aero-

space Medical Research Lab. p. 1-32. 1965.
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233. RICHARDSON, G. The viability of spores of some Bacillus species.

Jour. Pharm. Pharmacol. 17(Suppl): 12S-19S. 1965o

234. RIELY, P.E. and BEARD, DoAo An ultrasonic technique for the

inactivation of biological waste. 18th Annual Conf. on _gineer-

ing in Med. and Biology, Phila., Pa. Nov. 10-12, 1965. 7 p.

235. SCHEIR_ R., FINKELSTEIN, Ho, CALBERG, D. et al. The use of plastic

Petri dishes in Andersen aerosol samplers° 65th Annual Mtg.,
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236. SHOOTER, R.Ao Infection from bacteria - the environment.

In: Symposium on Skin Bacteria and their Role in Infection.

San Francisco, Calif. p. 277-289. New York, N.Y., Blakiston
Divo of McGraw-Hill Book Co. 1965.

237. SILVERMAN, GoJo and DUN-N, C. Bo The resistivity of microorganisms

to thermal inactivation by dry heat. Final Report. Cambridge,

Mas_., Mass. Inst. of Technology, 1965. 29 p.

238. SPEERS, R. Jro, BERNARD, H., O'GRADY, F. et al. Increased dis-

persal of skin bacteria into the air after shower-baths=

Lancet, p. 478. Feb. 27, 1965.

239. STUMBO, CoRo Death of bacteria subjected to moist heat°

In: Thermobacteriology in Food Processing. p. 56-76.

NoY., Academic Press, Inc. 19650

New York,

240. UNIVERSITY OF CALIFORNIA° Biochemical activities of terrestrial

microorganisms in simulated planetary environments. NASA (NsG-
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241. WE_, A. Microbiologic sampling for human subjects. Rept. (AMRL-

TR-65-192). Wright-Patterson AFB, Ohio, Aerospace Medical Re-
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242° WILMOT CASTLE CO. Development of a biological indicator for dry

heat sterilization. JPL (Contr. 951-001). Rochester, N.Y.
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243. ALLEN,M. and SOIKE,K. Sterilization by electrohydraulic treat-
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249. BOUCHER, RoMo and PISANO, A. Sterilizing effect of high intensity

airborne sound and ultrasound° Ultrasonics 4: 199-203.
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253° COBURN, K.Ro A report of the physiological, psychological, and
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Report. Parts i, 2, and 3. NASA (Order T-25750G)o Phila.,

Pa., Naval Air Eng. Ctro Apr. 1966o 251 p.

254. CORDARO, JoT., BALL, RoJo and SCHMIDT, JoPo Isolation of MIMA and
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program approach to the control of space cabin atmospheres.
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contaminants from manned space-cabin atmospheres by ionic pro-

cesses. Final Report. WPAFB. (Contro AF-33(615)-2405).
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III. Permuted Index

Key words in the title of each of the articles referenced

in this work have been rotated to the beginning of the title

and alphabetized.

Thus, if one should search for "survival of Gram-negative

bacteria in the environment" it would appear alphabetically at

the beginning of the line for all titles in which it actually

Occurs.

The number at the right refers to the bibliographical

citation number.
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PREFACE

i
|
i
i
|
i
i

The citations listed in these bibliographies were com-

piled from the files of the Biological Sciences Communication

Project for their relevancy to the areas of interest of the

National Aeronautics and Space Administration's Office of

Planetary Quarantine.

Volume I_ Policy, includes references related to analysis

of the sterilization requirements, conference proceedings and

background information on NASA's position concerning spacecraft

sterilization and planetary quarantine°

Volume II_ Environmental Microbiology, is concerned with

citations involving microbial growth, detection, identification

and monitoring throughout spacecraft fabrication. Citations

involving contamination control are relatively few, since this

area was covered in an earlier bibliography.

Volume III_ Engineering Parameters, incorporates material

on air sampling, development and testing of spacecraft components,

instrumentation, sterilization and decontamination procedures and

spacecraft design.

I
I
I

These three volumes, together with two previously published

(CLEAN ROOMS, ETHYLENE OXIDE), comprise over 1,200 citations bear-

ing on the spacecraft sterilization problem. Their purpose is to

provide essential background material for the further development

and publicizing of the planetary quarantine program in the United
States°
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SYNOPSIS OF ACTIVITIES

The following paragraphs describe the major activities of the BSCP

during the contractual period of January i - December 31, 1967.

i. During this contractual period, "Scientific Publications of the

.Bioscience Programs Division" has been compiled in six volumes
an_ distributed to more than 400 NASA associated bioscientists.

These reports contain bibliographic citations of publications

resulting from activities supported by this division of the

NASA. Appropriately, author and permuted title indexes, the

organizational affiliation of the senior authors, and in some

cases, a literature analysis of the subject fields were also

included. These six volumes issued as five reports were previously

submitted to NASA as they were completed.

. A compilation of the NASA contractual listings of publications

was made for the convenience of four of the Bioscience Programs

Division's Branch Chiefs• The projects were indexed according

to principal investigator, performing organization and cont=act

number. These four reports )compiled to provide some assistance

in the constructive appraisal of the research activities in the

respective fields of pursuit, were previously submitted to the

NASA as they were completed.

• Five issues of the Bioscience Capsule have been sent to more than

450 contractors and grantees of the Bioscience Programs Division

and other NASA related bioscientists. These issues emphasized the

activities of the various program branches and have been especially

well received by the professional community. The October 30 issue

describing the activities of the Advanced Programs and Technology

Branch is enclosed with this report. Earlier issues have been

previously distributed to NASA.

o

.

The Biospace Data Bank has been subjected to continuous updating. All

references in the bibliographic file were subjected to review and a

large number of them have been discarded because they were not

sufficiently pertinent to the interests of the Bioscience Programs

Division of NASA. To date, there are Ii,i00 abstracted references

in the Termetrex System. The directory of space biologists and

laboratories participating in research related to space bioscience

has also been subjected to continuous updating. The depositary

of all the publications and reports supported totally or in part

by the Bioscienee Programs Division has continued to expand.

In cooperation with the University of Virginia transcriptions were

made of various presentations of the Biospace Technology Institute

held at Wallops Station in October ol 1965 and 1966. All material
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regarding this activity has been transmitted to the Behavioral

Biology Branch chief and this transaction completed the BSCP's

committment in this regard to date.

The BSCP has responded to a large number of queries for

information concerning space bioscience from academic,

industrial, governmental, and other institutions. These queries

have averaged in number about eight a month. Although they have

been somewhat less_ frequent in the last few months this is normal for this

time of the year. In response to these queries both general and

technical information was provided to the extent that seemed most

appropriate.

Critical reviews of Dr. J. P. Henry's manuscript "The Role of

Cultural Change in the Increase of Blood Pressure with Age" were

obtained from appropriate authorities in the fields of

anthropology and medical science. These comments were forwarded

to the chief of the Behavioral Biology Branch.

Services have been provided to the Advanced Programs and Technology

Branch consisting of a system designed information processing

procedure to provide assistance in the surviellance of developing

technology, programming, scheduling, and other factors related to

the scientific and technical efforts of the Bioscience Programs

Division. This specific information service was designed to

assuage the difficulties and problems concerned with the planning

of in-flight bioscience experiments.and related activities with the

assistance of the Tri-Delta Corporation.

At the request of Dr. Bernard News,m, the BSCP has provided the

collaborators of the Monograph Series #19 with eighteen basic

references pertaining to their interests and compiled a bibliography

on Radiobiology containing 514 references taken from the biblio-

graphic section of the Biospace Data Bank. In this report, only

papers from 1959-1967 were included. An author index and a

permuted title index with appropriate descriptors added, were also

included to permit rapid entry to the more specific items of

interest to the reader. It was felt that this report would also be

helpful to the compiler of Monograph #7 and, accordingly, copies

were also sent to him. Dr. Newsom seemed sure that this work

would be of considerable help in the preparation of his manuscript,

and he has been assured that should he so desire, the BSCP would

make any reasonable attempt to obtain hard copies of any of the

documents cited to assist him. This work is illustrative of the

type of services the BSCP can render in support of this activity.

Outlines have been received for three monographs (#2, #9, and #15)

to date and Dr. Roth, compiler of monograph #8, has promised his

completed draft manuscript by early January 1968. All outlines

received have been approved by Orr Reynolds and the first payment

to these compilers is being processed.



ii.

12.

13.

Contracts were negotiated during the past three months with
Claude Zobell (co-author with Dale Jenkins for monograph#3)
and with Gerald Silverman (one of several co-authors with Larry
Hall for monograph#6). An outline has been received from and
a contract is being negotiated with Ralph Rohwederfor a
separate monograph, "Two-way FeedbackBetweenExperimental Biology
and the Applied Biological Sciences of Medicine, Agriculture, and
Conservation".

A change of authors has occurred with two monographs: monograph
#17, to be prepared originally by R. S. Johnston, will be
written nowby Walton Jones, NASAHeadquarters, and monograph
#19, to be prepared originally by R. W. Lawton, will be written
now by Charles Berry, NASA,Houston. All other items are as
previously reported.

During the year, three short courses titled, "Environmental Microbiology
for Engineers", were held at CapeKennedy, Huntsville, and the Jet
Propulsion Laboratory in February, June, and October, respectively.
More than i00 students attended these courses and an even larger
number of auditors attended the classes. The professional
community continues to express an active interest in this activity
and preliminary plans have been made to hold the next course either
at Langley Research Center or KennedySpaceCenter.

There has been a large demandfor documentsof interest to Planetary
OuarantJne durin_ thi_ _r_nd. D1,r_n__ v_ mn_ _=_ 19 _nn

pages of information have been sent to grantees and contractors

and related bioscientists of this program branch. Special

information searches were made during the last quarter in the

following areas: a) Microbial fallout from human beings, for Fort

Detrick, b) Background material for a United Nations Conference on

the Peaceful Uses of Space, requested by the Karolinski Institute,

Sweden, c) Studies on sterilization by irradiation for Goddard

Space Flight Center, d) A ten page report on the implementation of

the Planetary Quarantine Program. Large requests made during

earlier quarters have already been reported in the appropriate

quarterly reports.

The BSCP has been functioning as a technical monitor for the

preparation of a film, "Planetary Quarantine". Activities on this

project included the critical review and editing of part of the

script for the film made by the Audio-Visual Facility at CDC.

This activity has necessitated many trips to CDC and JPL. This film

was reviewed by NASA officials and was found to be in need of further

refinement due to the rescheduling of the NASA's planetary exploration

timetable. The main item of this film, the Voyager Program, has

now been rendered obsolete because of these program changes.
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14. A bibliography on the applications of Ethylene Oxide was prepared
and distributed to the contractors of the Planetary Quarantine
Program. A total of 137 references were cited and appropriately indexed
by author and title. This report has already been suSmitted to NASA
at an earlier date.

15. A three volume bibliography containing a total of 750 citations
has been compiled to provide essential background material for
the future development and ehlightenment of the planetary
quarantine activities in the U.S. These citations have been
separated into three parts - policy, engineering problems, and
environmental microbiology. Copies of these documentsare
enclosed with this report.

16. In support of a presentation on sterilization techniques madeby the
chief of the Planetary Quarantine Program at the London COSPAR
meeting, a bibliography of the pertinent literature has been
prepared.

17. At the request of the chief of Bioscience Communications, three weeks
was spent at the Wallops Station in participation of the Biospace
Technology Training Program. A ninety minute presentation on NASA's
policy on Planetary Quarantine and Spacecraft Sterilization programs
was made. A small reference library of i00 volumes was also made
available to the students for use during this course. A quantity
of reprints and NASApublications were distributed to the students
and requests for additional publications were referred to the
program managerof the Bioscience Communicationsportion of this
contract. A critique of the program has been prepared and sent to
the appropriate program chief.

During this contractual period the various endeavors of the BSCPhave
resulted in the publication of fourteen reports resulting from the activities
of this contract. A bibliography of these reports is included herein.
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"CAPSULE"

No. 16 October 30, 1967

Biolo$ical Sciences Communication Project, 2000 "P" Street, N.W., Washington, D.C. 20036

ADVANCED PROGRAMS AND TECHNOLOGY REPORT

The Advanced Programs and Technology Branch of the National Aeronautics and Space

Administration's Bioscience Programs Division serves various functions within the Divi-

sion. It seeks out flight space for bioscience experiments, organizes experiments

into compatible groups and matches them with mission profiles, schedules, communication

and tracking needs. In some instances, usually where small experiments are involved, it

will carry out research program management.

Perhaps one of its most important functions is that of making a 9ontinuinj_ inventor _ ............

........of t_e status of research proposals and grants. Here the Branch is expected to maintain

visibility into what research ideas are in which formative stages and what is required

before a research idea can be flown, and to forecast the volume of future bioscience

flight activities that will flow from the research pipeline. It takes about two years

for a simple research proposal to mature into a flight experiment, and it takes five to

ten years for more complicated ones. This means that long-range "production planning"

techniques are needed to insure efficient meshing of valid experiments with flight
opportunities.

With a staff that includes representatives from the biological sciences and engineer-

ing, the Advanced Programs and Technology'Branch" is well-equipped to carry out these

functions. Moreover, they get support and guidance from an active American Institute

of Biological Sciences (AIBS) Regional Council program which effectively injects into the

planning the viewpoints of a wide cross-section of the nation's leading life scientists.

Among the flight programs being considered is Bio Ao Generally, there are proposals

from many potential investigators in various stages of approval or development. Bio A

is a group of such experiments that has been proposed but not approved as yet for one

of the Apollo Applications Program flights. Bio A experiments would be designed to

determine the effects of a 60-day orbital flight with near zero g on monkeys or chimpan-

zees. The time course and extent of changes in the central nervous, cardiovascular,

metabolic, and hemodynamic systems under conditions of prolonged weightlessness and re-

moval from some of the Earth's periodicities would be studied. Some support has already

been provided to potential investigators to proceed with their experiment definition work,

preliminary design of instrumentation and sensor systems, and further baseline and phy-

3iological feasibilities studies -- all necessary steps before the decision is made to

support the mission,

This document is issued for the information of U.S. Government scientific personnel and contractors. It is not
part of the scientific literature and must not be cited, abstracted, reprinted, or given further distribution.



Basically, the Bio A system consists of four prlmates, each in its own module that

also contains associated instrumentation and llfesupport equipment. One Bio A experi-

ment, proposed by Dr. W. Ross Adey of the University of California at Los Angeles, will

make a wide range of electrophyslological measurements on the central and peripheral

nervous systems. Both behavior and motor activity of the animals will be monitored.

Another Bio A experiment, proposed by Dr. Nello Pace of the University of California,

Berkeley, will provide for automated chemical, fluorometric and optical analysis of body

fluids. A complete metabolic balance will be made. The flight results should produce

information on the causes of various changes observed, internal mechanisms involved, and

the adaptation processes. This information will be useful for predicting the long-term

effects of space environment on man and also for increasing our basic knowledge about

the body's adaptations and reactions to, and dependence upon, certain components of the
Earth's environment.

The Bio A experiments will draw heavily from experience with the 30-day Biosatellite

flights, but will go significantly beyond the Biosatellite investigations in the number

and kinds of measurements. The greater capacity of the manned AAP missions and the

astronaut participation will also allow longer flight duration, more and larger animals,

and physical enclosures adapted to the specific needs of the different experiments.

Another flight program being considered is BioPioneer. In the proposed automated

BioPioneer spacecraft, specimens will be flown in a heliocentric orbit away from the

Earth, and periodic rotation around the Earth, thereby totally removing the specimens

from all such geophysical periodic influences known and unknown in an attempt to inves-

tigate circadian biological rhythmicity. The spacecraft, including 52 pounds of scienti-

fic instruments, will weigh about 162 pounds. The spacecraft is designed for six months

in solar orbit. Two years is the development time required from "go-ahead" to first
launch.

The Advanced Programs and Technology Branch also shares responsibility in the Bio-

technology Laboratory studies that are considering the feasibility of flight facility for

various life sciences experiments sponsored by the Office of Manned Space Flight, the

Office of Advanced Research and Technology, and the Office of Space Science and Applica-
tions.

The Laboratory might be an orbiting facility dedicated to the biological sciences

and medicine, with a possible orbit of si_x months or more. Experiments would range

from microbiology to those involving higher-order mammals; an integrated medical labora-

tory for investigations on humans is also planned. Biologically and medically trained

astronauts would be used in this flight ......

As part of the Apollo Applications Program other experiments are being planned for

flight. These plans include flying human liver cells to study effects of weightlessness,

and flying pocket mice, vinegar gnat pupae, and potato cells to study circadian rhythms

in Earth orbital flight. The potato cell experiment, for example, will investigate the

well-studied rhythm observed in the oxygen consumption of a sprouting potato. We will

learn if the rhythmicity of the potato cell respiration remains the same, is modified

or disappears during orbital flight, thus casting light on a fundamental question in

biology. The experiment design makes use of available baseline data and requires rela-

tively simple equipment and monitoring by the astronauts during flight. A flight package

consisting of respirometers containing potato plugs will be orbited. Recovery is not

required. Identical control respirometers will be operating on Earth, and oxygen consump

tion will be measured every six minutes for long time periods.
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Plans are also being considered for continuing the Biosatellite program after the
ipresently approved six flights are completed. Preliminary examination of the data from
the successful three-day Bi0satellite recently flown indicates that someof the experiments
need not be flown again but that it might be profitable to repeat others. The three-day
flight strengthened the viewpoint that Biosatellite is a valuable research tool in planning
for future payloads.

BSCP Publications Available

Four BSCP reports are now available, as long as the supply lasts, upon request

from Biological Sciences Communication Project, Suite 700, 2000 P St., N. W., Washington_
D.C. 20036.

Three of the reports are lists of publications resulting from research supported,

sometimes in part, by the Physical Biology and the Environmental Biology Branches of the

Bioscience Programs Division. For each project, indexed alphabetically according to princi-

pal investigator, the published activity of each contractual endeavor is cited: 137

citations in Physical Biology, more than 300 in Environmental Biology, and more than 400
in Exobiology.

The fourth publication, "Radiobiology: A Selected Bibliography," represents a selec-

tion of 514 radiobiology references drawn from the bibliographic section of the BSCP's

Bi0space Data Bank. Only papers from 1959 to date are included; citations are indexed using

both and author index and a permuted title index, thereby "providing rapid entry to the
more specific items of interest to the reader."
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